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AMENDMENTS TO THE CLAIMS 




1 . (Presently Amended) An apparatus for electrical detection of molecular interactions 
between immobilized probe molecules and target molecules in a sample solution, comprising: 

(a) a supporting substrate comprising an array of test sites, 

a p l ur ali ty of porou s , po i ym e ric p a ds i n cont a ct w i th th e support i ng substrate at th e t e st 

Or o , 

(0) a set of input electrodes , each in contact with th e p l ur al ity of porous, po l ym e ric p a ds at 

foe- a plurality of test sites, wher e in e ach input ele ctrod e i s arrang e d such that a first port i on of th e i nput 
e le ctrod e i s i n contact with a t e st s i te a nd a s e cond port i on of th e i nput ele ctrod e is i n cont a ct w i th a 
d i ff e r e nt t e st s it e , 

a multiplexor connected to the set of input electrodes; 

a set of output electrodes , each in contact with th e p l ura li ty of porous, polym e ric pads at 

the- a plurality of test sites , wher ei n e ach output ele ctrode i s a rranged such that a f i rst portion of th e 
output e l e ctrod e i s i n contact w i th a t e st s i t e and a s e cond port i on of th e output e le ctrod e is i n contact 
w i th a d i fferent test site, and whor oi n each output electrode is in ele ctroch e m i ca l contact w i th an i nput 
ele ctrod e , ; 

a demultiplexer connected to the set of output electrodes; 

(e) a conjugated polymer p l ural i ty of li nk e r moiet ie s in contact with the porous, po l ymeric 

p a ds at th e test sites, and 

(f) a plurality of probe molecules immobilized to the li n ker mo ie ti e s coniuqated polymer , 

wherein said probe molecules specifically bind to or interact with target molecules, 

(§) a s i gna l gen e rator for produc i ng an ele ctr i c al s i gna l a t ea ch i nput e l e ctrod e , 

(b) a d e tector for d e t e cting ch a ng e s i n th e e le ctr i c al s i gna l at e ach output el ectrod e , a nd 

(1) an ele ctro l yt e so l ut i on in cont a ct w i th th e porous polym e r i c pads, i nput e lectrod e s, output 

el ectrodes, l ink e r moi e t ie s, and prob e molecul e s, wh e r ei n mo le cu la r i nt e r a ct i ons b e tw ee n th e i mmobil i z e d 
prob e mo le cul e s a nd t a rg e t mo le cu l es a r e det e cted as a d i ff e r e nc e in the e l e ctr i ca l s i gn a l d e tect e d at 
o ach output ele ctrode i n th e presence and abs e nce of targ e t mo le cules. 

2. (Presently Amended) An apparatus for electrical or electrochemical detection of 
molecular interactions between immobilized probe molecules and target molecules in a sample solution, 
comprising: 

(a) a supporting substrate comprising an array of test sites, 

{&) a p l ura li ty of porous, polym e ric p a ds i n cont a ct with th e supporting substrat e at th e test 

6lte S 

(g) a set of input electrodes , each in contact with the p l ural i ty of porous, po l ym e r i c pads at 

the- a plurality of test sites , wh e r e in e ach i nput ele ctrode i s arr a nged such th a t a f i r s t port i on of th e input 
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e l ectrod e is i n contact w i th a t e st s i t e and a socond portion of th o i nput e l e ctrod e i s i n oontact w i th a 
different t e st s i t e , ; 

a multiplexor connected to the set of input electrodes 

(d) a set of output electrodes , each in contact with th e p l ura li ty of porous, po l ym e ric p a ds a t 

tbe- a plurality of test sites , wh e r e in e ach output e le ctrod e i s arrang e d such that a fir s t portion of th e 
output e lectrode i s i n contact w i th a t e st s i t e and a s e cond portion of th e output ele ctrod e i s i n contact 
w i th a d i ff e r e nt t e st site, and wher ei n e ach output e l e ctrod e i s i n e l e ctrochem i c al contact w i th an input 
ele ctrode, ; 

a demultiplexer connected to the set of output electrodes: 

(e) a p l ura li ty of li nk er mo ie ti e s conjugated polymer in contact with the porous, po l ym e r i c 

pads at th e test -sitesi 7 

(f) a plurality of probe molecules immobilized to the l i nker mo ie t ie s coniugated polymer , 

wherein said probe molecules specifically bind to or interact with target molecules : and 7 

{§) at least one reference electrode in electrochemical contact with the input and output 

electrodes.y 

(b) a signa l g e n e r a tor fo r p ro du c i ng an el e ctr i cal s i gn al at e ach input el ectrod e , 

(9 a d e t e ctor for d e t e ct ing chan g e s in th e e l e ctrica l sign a l at e ach output ele ctrod e , and 

(9 a n el ectro l yt e so l ut i on i n cont a ct w i th th e porous po l ym e r i c p a ds, i nput ele ctrod e s , output 

electrod e s , linker m o ie t i es, r e f e r e nc e e l ectrod e , and prob e mo l ecu le s, wh ere in mo le cu la r in t era ctions 
b e tw ee n th e i mmobi li z e d prob e mo le cu le s and targ e t m o lec u le s a r e d e t e ct e d a s a diff e r e nc e in th e 
ele ctr i c al si gn al d e t e ct e d a t ea ch output elec t ro d e i n th e pr e s e nc e and a bs e nc e of targ e t mo le cu l es. 

3. (Previously Amended) An apparatus according to claim 1 , wherein the output electrodes 
and input electrodes are interdigitated at the test site. 

4. (Previously Amended) An apparatus according to claim 2, wherein the output electrodes 
and input electrodes are interdigitated at the test site. 

5. (Original) The apparatus of any of Claims 1,2,3, or 4, wherein the supporting substrate 
comprises ceramic, glass, silicon, silicon nitride, fabric, rubber, plastic, printed circuit board, compound 
semiconductors, or combination thereof. 

Claims 6-7. (Cancelled) 

8. (Original) The apparatus of any of Claims 1,2,3, or 4, wherein the input electrodes 
comprise solid or porous gold, silver, platinum, copper, titanium, chromium, or aluminum, or metal oxide, 
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metal nitride, metal carbide, carbon, graphite, conductive plastic, metal impregnated polymers, or 
combinations thereof. 



9. (Original) The apparatus of Claim 8, wherein the input electrodes comprise platinum. 

10. (Original) The apparatus of Claim 8, wherein the input electrodes comprise gold. 

1 1 . (Original) The apparatus of any of Claims 1 , 2, 3, or 4, wherein the input electrodes 
comprise a conductive material and an insulating material. 

12. (Original) The apparatus of Claim 1 1 , wherein the conductive material is solid or porous 
gold, silver, platinum, copper, titanium, chromium, or aluminum, or metal oxide, metal nitride, metal 
carbide, carbon, graphite, conductive plastic, metal impregnated polymers, or combinations thereof. 

13. (Original) The apparatus of Claim 12, wherein the conductive material is platinum. 

14. (Original) The apparatus of Claim 12, wherein the conductive material is gold. 

15. (Original) The apparatus of Claim 1 1 , wherein the insulating material is glass, silicon, 
plastic, rubber, fabric, ceramic, printed circuit board, or combinations thereof. 

16. (Original) The apparatus of Claim 15, wherein the insulating material is silicon. 

17. (Original) The apparatus of Claim 15, wherein the insulating material is glass. 

18. (Original) The apparatus of Claim 1 1 , wherein the conductive material is embedded in the 
supporting substrate and the supporting substrate comprises the insulating material. 



19. (Cancelled) 



20. (Original) The apparatus of any of Claims 1,2,3, or 4, wherein the output electrodes 
comprises solid or porous gold, silver, platinum, copper, titanium, chromium, or aluminum, or metal oxide, 
metal nitride, metal carbide, carbon, graphite, conductive plastic, metal impregnated polymers, or 
combinations thereof. 



21 . (Original) The apparatus of Claim 20, wherein the output electrode comprises platinum. 
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22. (Original) The apparatus of Claim 20 f wherein the output electrode comprises gold. 

23. (Original) The apparatus of any of Claims 1 , 2, 3, or 4, wherein the output electrode 
comprises a conductive material and an insulating material. 

24. (Original) The apparatus of Claim 23, wherein the conductive material is solid or porous 
gold, silver, platinum, copper, titanium, chromium, or aluminum, or metal oxide, metal nitride, metal 
carbide, carbon, graphite, conductive plastic, metal impregnated polymers, or combinations thereof. 

25. (Original) The apparatus of Claim 24, wherein the conductive material is platinum. 

26. (Original) The apparatus of Claim 24, wherein the conductive material is gold. 

27. (Original) The apparatus of Claim 23, wherein the insulating matetial is glass, silicon, 
plastic, rubber, fabric, ceramic, printed circuit board, or combinations thereof. 

28. (Original) The apparatus of Claim 27, wherein the insulating material is silicon. 

29. (Original) The apparatus of Claim 27, wherein the insulating material is glass. 

30. (Original) The apparatus of Claim 23, wherein the conductive material is embedded in the 
supporting substrate and the supporting substrate comprises the insulating material. 

Claims 31-33. (Cancelled) 

34. (Presently Amended) The apparatus of Claims 1. 2, 3, or 4 33, wherein the conjugated 
polymer or copo l ym e r is comprises a neutral pyrrole matrix, polypyrrole, polythiphene, polyaniline, 
polyfuran, polypyridine, polycarbazole, polyphenylene, poly(phenylenvinylene), polyfluorene, or 
polyindole, or their derivatives, orcopolymers , or combin a t i ons th e r e of . 

35. (Cancelled). 

36. (Cancelled) 

37. (Original) The apparatus of any of Claims 1 , 2, 3, or 4, wherein the probe molecules are 
oligonucleotides or nucleic acids. 
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38. (Original) The apparatus of Claim 37, wherein the probe molecules are aptamers. 

39. (Original) The apparatus of any of Claims 1,2,3, or 4, wherein the probe molecules are 
proteins or peptides. 

40. (Original) The apparatus of Claim 39, wherein the peptides are antibodies. 

41 . (Original) The apparatus of Claim 40, wherem the antibodies are a polyclonal antisera, 
polyclonal antibodies, or F(ab), F(ab)\ F(ab)2,or Fv fragments thereof. 

42. (Original) The apparatus of Claim 40, wherein the antibodies are monoclonal antibodies, 
or F(ab), F(ab)\ F(ab)2,or Fv fragments thereof. 

43. (Original) The apparatus of Claim 40, wherein the antibodies are F(ab) fragments or 
single chain Fv fragments produced by in vitro libraries. 

44. (Presently Amended) The apparatus of any of Claims 1,2,3, or 4, wherein the probe 
molecules comprise probe molecules selected from a natural products library, a phage display library, or 
a combinatorial library. 

45-48. (Cancelled) 

49. (Original) The apparatus of either Claims 2 or 4, wherein the reference electrode 
comprises solid or porous gold, silver, platinum, copper, titanium, chromium, or aluminum, or metal oxide, 
metal nitride, metal carbide, carbon, graphite, conductive plastic, metal impregnated polymers, or 
combinations thereof. 

50. (Original) The apparatus of Claim 49, wherein the reference electrode comprises 
platinum. 

51 . (Original) The apparatus of Claim 49, wherein the reference electrode comprises gold. 

52. (Original) The apparatus of either Claims 2 or 4, wherein the conductive material is 
silver/silver chloride. 

53. (Original) The apparatus of either Claims 2 or 4, wherein the reference electrode 
comprises a conductive material and an insulating material. 
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54. (Original) The apparatus of Claim 53, wherein the conductive material is solid or porous 
gold, silver, platinum, copper, titanium, chromium, or aluminum, or metal oxide, metal nitride, metal 
carbide, carbon, graphite, conductive plastic, metal impregnated polymers, or combinations thereof. 

55. (Original) The apparatus of Claim 54, wherein the conductive material is platinum. 

56. (Original) The apparatus of Claim 54, wherein the conductive material is gold. 

57. (Original) The apparatus of Claim 53, wherein the insulating material is glass, silicon, 
plastic, rubber, fabric, ceramic, printed circuit board, or combinations thereof. 

58. (Original) The apparatus of Claim 57, wherein the insulating material is silicon. 

59. (Original) The apparatus of Claim 57, wherein the insulating material is glass. 

60. (Original) The apparatus of Claim 53, wherein the conductive material is embedded in the 
supporting substrate and the supporting substrate comprises the insulating material. 

61 . (Presently Amended) The apparatus of any of Claims 1,2,3, or 4, wherein the supporting 
substrate further comprises a plurality of wells wh e r e in e ach w e l l e ncompa s s e s a porous, po l ym e r i c pad, 
wh e r e in a plural i ty of probe mo lo cu le s is i mmob ili z e d to li nk e r mo ie t ie s that ar e i n contact w i th th e porous, 
po l ym e r i c p a d; a n i nput ele ctrod e ; and an output e lectrod e. 

62-63. (Cancelled) 

64. (Previously Amended) A method for the electrical detection of molecular interactions 
between a probe molecule immobilized at a specific test site and a target molecule in a sample solution, 
comprising: 

selecting a first input electrode in contact with a plurality of test sites including said specific test 

site: 

(a) applying an fifst-electrical input signal at-af hto said selected input electrode i n contact 

w i th a f i rst s e t of porou s , po l ym e ric pads, wh e r ei n th e first s e t of porous, po l ym e r i c pads compr i s e s the 
porou s , po l ym e r i c pad at th e spec i f i c test sit e , ; 

selecting a first output electrode in contact with a plurality of test sites including said specific test 

site; 
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(fe) detecting th o f i r s t e l ectr i ca l an output electrical signal at an -said selected output electrode 

i n contact w i th a s e cond se t of porous, polym e r i c p a ds, where i n th e s e cond set of porou s , polym e ric p a ds 
compr ise s th e porou s , polym e r i c p a d a t th e sp e c i fic t e st s i t e ,; 

(g) exposing the f i rst a nd socond s e t s of porous, po l ym e r i c pads specific test site to a 

sample mixture containing the target molecule to form a conjugated complex, wherein said conjugated 
complex does not comprise a reporter group; and 7 

detecting said target molecule based, at least in part, on said output electrical signal. 

(d) app l y i ng a se cond ele ctr i c al s i gn al at an i nput ele ctrod e i n cont a ct w i th the first s e t of 

porous, po l ym e r i c p a ds, 

(e) d e t e ct i ng th e se cond ele ctr i ca l signa l at an output ele ctrod e i n contact w i th th e s e cond 

s e t of porous, po l ym e r i c p a ds, 

(f) compar i ng the f i rst el e ctr i c al si gn al d e t e ct e d i n st e p (b) with th e s e cond ele ctr i c a l s i gna l 

d e t e ct e d i n stop ( e ), and 

{§) d e t e rm i n i ng wheth e r the f i rst elo ctrical s i gna l i s d i ff e r e nt from the s e cond e l ectr i ca l signal. 

65. (Previously Amended) The method of Claim 64, wherein molecular interactions between 
probe molecules and target molecules are detected by using an electrical or electrochemical detection 
method selected from the group consisting of impedance spectroscopy, cyclic voltammetry, alternating 
current (AC) voltammetry, pulse voltammetry, square wave voltammetry, hydrodynamic modulation 
voltammetry, conductance, potential step method, potentiometric measurements, amperometric 
measurements, and current step method. 

66. (Previously Amended) The method of Claim 64, wherein molecular interactions between 
probe molecules and target molecules are detected by using an electrical or electrochemical detection 
method that is alternating current (AC) impedance and the AC impedance is measured over a range of 
frequencies. 

67. (Previously Amended) The method of Claim 64, wherein molecular interactions between 
probe molecules and target molecules are detected by using an electrical or electrochemical detection 
method that is alternating current (AC) impedance and the AC impedance is measured by transient 
methods with AC signal perturbation superimposed upon a direct current (DC) potential applied to an 
electrochemical cell. 



68. (Previously Amended) The method of Claim 64, wherein molecular interactions between 
probe molecules and target molecules are detected by using an electrical or electrochemical detection 
method that is alternating current (AC) impedance and the AC impedance is measured by impedance 
analyzer, lockin amplifier, AC bridge, AC voltammetry, or combinations thereof. 



8 



Serial No.: 09/6.52,284 
Filing Date: 31 AUGUST 2000 




69-73. (Cancelled) 

74. (Presently Amended) The method of Claim 64, wherein the first- input a nd s e cond 
electrical signals afe-is_applied using a multiplexer. 

75. (Presently Amended) The method of Claim 64, wherein the f i rst and s e cond 
ele ctr i c al output electrical signals afe-isdetected using a demultiplexer. 

76 - 80. (Cancelled) 
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